SUMMARY Eleven patients were studied and a total of 144 Wenckebach cycles in the AV node and 118 Wenckebach cycles in the His-Purkinje system were analysed to determine the incidence of typical and atypical Wenckebach periodicity, with particular emphasis on one variant of atypical Wenckebach that may simulate a Mobitz type II block. This pseudo-Mobitz II pattern was defined as a long Wenckebach cycle in which, at least, the last three beats ofthe cycle show relatively constant PR intervals (variation of no more than 0-02 s in surface leads and no more than 10 ms in His bundle electrograms) and in which the PR interval immediately following the blocked beat is shorter than the PR interval before the block by 004 s or more. Atypical Wenckebach cycles were found to be more common than the typical variety at both the AV node (67 %) and His-Purkinje system (69 %). The pseudo-Mobitz II pattern was seen in 19 per cent of atypical AV nodal Wenckebach periods and in 17 per cent of atypical His-Purkinje system Wenckebach cycles. The need to discern a 'classical' Mobitz II block from a pseudo-Mobitz II pattern, especially in the setting of an acute inferior myocardial infarction, is emphasised.
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Two types of second degree atrioventricular block (AV block) were originally described by Wenckebach (1899 Wenckebach ( , 1906 and Hay (1906) from analysis of the AC interval of the jugular pulse. After the introduction of the electrocardiogram these were classified by Mobitz (1924) as types I and II. Type I AV block, also known as Mobitz type I or the Wenckebach phenomenon, is defined as intermittent failure of AV conduction preceded by progressive lengthening of AV conduction times. Type II AV block, also known as Mobitz type II block, is characterised by intermittent failure of AV conduction which occurs unheralded and in which the PR intervals remain constant before the dropped beat. The clinical significance of the two types of second degree AV block was first recognised by Mobitz (1924) who suggested that type II block might be the first step to Adams-Stokes attacks and complete permanent dissociation. This was further emphasised in recent years with the introduction of intensive care and electrocardiographic monitoring for acute myocardial infarction (Langendorf and Pick, 1968; Rosen et al., 1970; Touboul et al., 1972) . In a previous study on the pathophysiology of second degree AV block (El-Sherif et al., 1975) we emphasised one variant of atypical Wenckebach Received for publication 1 November 1977 periodicity which is frequently mislabelled as Mobitz type II block. This variant which will be referred to in this study as pseudo-Mobitz II block represents records of long Wenckebach cycles in which the last several conducted beats before the blocked impulse showed no perceptible or a few milliseconds increment of conduction delay. In two recent systematic analyses of Wenckebach cycles in the AV node (Denes et al., 1975; Friedman et al., 1975) several variants of atypical Wenckebach periodicity were described and the atypical arrangement was found to be more common than the typical one. However, the pseudo-Mobitz II arrangement was not described.
In the present study we describe several patients with second degree AV block localised either in the AV node or His-Purkinje system, in which some of their records displayed the pseudo-Mobitz II arrangement. The ability to discern a 'classical' Mobitz II pattern from a pseudo-Mobitz II arrangement can have both electrophysiological and clinical significance.
Subjects and methods
Eleven patients with second degree AV block were studied some of whose tracings displayed the 1376 pseudo-Mobitz II arrangement. A pseudo-Mobitz II arrangement in a standard electrocardiographic lead was defined as follows: a long Wenckebach cycle in which, at least, the last three beats of the cycle show relatively 'constant' PR intervals (variation of no more than 0-02 s) and in which the PR interval immediately following the blocked beat is shorter than the PR interval before the blocked impulse by 0 04 s, or more. In all patients a His bundle electrogram was recorded using previously described techniques (Scherlag et al., 1969) . In patients with second degree AV block secondary to acute myocardial infarction His bundle recordings were obtained during either the insertion or removal of a temporary ventricular pacemaker. In the His bundle electrogram, the AH interval was measured from the first rapid deflection of the A wave to the first rapid deflection of the His bundle potential and was taken to represent AV nodal conduction time (normal 50-120 ms) (Narula, 1973 
Results
Wenckebach cycles had right bundle-branch block and in 4 of the 5 a left anterior hemiblock was Clinical and electrocardiographic data of the 11 also present. Paroxysmal AV block was not docupatients studied are shown in Table 1 and the mented in any of the 11 patients during their initial electrophysiological studies are summarised in hospital stay. Table 2 . The site of Wenckebach second degree AV A total of 144 Wenckebach cycles in the AV node block was localised in the AV node in 6 patients and and 118 Wenckebach cycles in the His-Purkinje in the His-Purkinje system distal to the site of His system was analysed. These were all spontaneous bundle recording in 5. In 3 patients, AV nodal Wenckebach cycles and included both electroWenckebach conduction was secondary to an acute cardiographic tracings and His bundle electro%diaphragmatic infarction. All 3 patients had evi-grams. Only 4:3 or longer Wenckebach periods dence of an old anteroseptal infarction in the were analysed. Table 3A shows the number of typielectrocardiogram and they all showed a transient cal and atypical Wenckebach periods localised in the bradycardia-dependent left bundle-branch block. In AV node and His-Purkinje system and Table 3B these patients 1 :1 AV conduction was restored 3 to 5 illustrates the frequency of the different variants of days from the onset of symptoms of acute myo-atypical Wenckebach periods including the pseudocardial infarction. In 3 patients His-Purkinje Mobitz II arrangement. Atypical Wenckebach Wenckebach conduction was seen in the setting of periods were more common than typical ones and an acute myocardial infarction (anteroseptal in 2 and their incidence was approximately the same at both latero-posterior in 1). All patients with AV nodal the AV node (67%) and the His-Purkinje system Wenckebach conduction had normal intraventric-(69%). Periods greater than 5:4 were all atypical. ular conduction (apart from the transient brady-There were 4 variants of atypical Wenckebach ,cardia-dependent bundle-branch block). On the period, the most frequent of which were periods other hand, all 5 patients with His-Purkinje where the last increment increased from the pre- (Campbell, 1943; Dressler and Swiller, 1958; Castillo et al., 1971) . In two recent systematic analyses of Wenckebach cycles in the AV node, atypical Wenckebach periodicity was found to be more common than the typical one (Denes et al., 1975; Friedman et al., 1975 (Rosen et al., 1971; Spear and Moore, 1971; Yeh et al., 1972) . Critical analysis of some of these records shows that they actually represented a pseudo-Mobitz II arrangement in which the last conducted beats of a Wenckebach cycle before the blocked impulse showed no perceptible or a few ms increment of conduction delay, while the first conducted beat subsequent to block showed significant shortening of AV nodal conduction time. The misconception probably stemmed from the fact that the diagnosis of Mobitz II block was originally based on the presence of constant PR intervals before the dropped beat without emphasis on the necessity for a constant PR interval in the beats immediately preceding and immediately following the block (Barold and Friedberg, 1974; El-Sherif et al., 1975) .
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However, as was recently pointed out (Barold and Friedberg, 1974; El-Sherif et al., 1975) , in a 'classical' Mobitz II block, a short PR interval of the first beat after the block may not represent a genuine AV conduction but rather a fortuitous AV junctional escape beat. Analysis of sufficiently long rhythm strips usually helps to unravel these cases. Similar to what was found in this study, some of the previously published records showing pseudoMobitz II arrangement in the AV node displayed distinct prolongation of AV nodal conduction time before as well as after the blocked impulse. Although the present study illustrated the equally common occurrence of atypical Wenckebach periodicity at both the AV node and His-Purkinje system and also emphasised the pseudo-Mobitz II arrangement at both sites, it shed no light on the mechanism(s) of the atypical Wenckebach cycle. In fact, the mechanisms for the typical Wenckebach phenomenon in the AV node are not fully elucidated. Interplay of several factors was suggested including decremental conduction and both electrotonic prolongation and shortening of action potentials (Schaffer and Depasquale, 1973) . In a typical Wenckebach periodicity, the second impulse of the cycle suffers the largest increment of delay. This was explained on the basis that this impulse encounters decremental conduction and prolongation of the refractory period resulting from electrotonus and temporal shift (Schaffer and Depasquale, 1973 taneous changes in the sympathetic and parasympathetic tone (Katz and Pick, 1956) or slight sinus arrhythmia in the presence of pronounced depression of AV nodal conduction have been invoked (Spear and Moore, 1971) . Inhomogeneous or asynchronous and dissociated spread of the advancing wave front sometimes resulting in concealed AV nodal re-entry has also been postulated to explain the sudden prolongation of AV nodal conduction time of the last beat before block (Denes et al., 1975 (Watanabe and Dreifus, 1965) and depressed HisPurkinje system (Cranefield et al., 1971; El-Sherif et al., 1975) . The ability to discern a pseudo-Mobitz II arrangement from a 'classical' Mobitz II block is particularly relevant in the setting of an acute myocardial infarction. Though a pseudo-Mobitz II arrangement can occur at both the AV node and His-Purkinje system, there are usually sufficient differences in the standard electrocardiogram to allow accurate localisation of the site of lesion. Besides the regular association of AV nodal pseudoMobitz II block with an acute inferior rather than an anterior myocardial infarction, normal intraventricular conduction is usually present. However, a transient bradycardia-dependent left bundle-branch block can occur as was recently emphasised (Lie et al., 1974) . On the other hand, a pseudo-Mobitz II block in the His-Purkinje system is seen in the setting of an acute anterior infarction and is consistently associated with right bundle-branch block and often left anterior hemiblock. A significant electrocardiographic difference between a pseudo-Mobitz II arrangement in the AV node and His-Purkinje system is the length of the PR interval in the opening beat of the Wenckebach cycle. In AV nodal block it usually remains very prolonged (0-26 to 0-38 s, with an average of 0-32 s). On the other hand, it is usually less than 026 s in pseudo-Mobitz II block in the His-Purkinje system.
In all cases in which a pseudo-Mobitz II arrangement was observed in the electrocardiogram, analysis of other records disclosed typical Wenckebach periodicity and/or other variants of atypical Wenckebach cycle. Thus, in the setting of an acute myocardial infarction especially of the inferior wall, the pseudo-Mobitz II pattern should not create undue concern of a high risk of paroxysmal AV block that is usually associated with the 'classical' Mobitz II block (El-Sherif et al., 1975) . In the present study patients with acute inferior wall infarction and a pseudo-Mobitz II block showed no evidence of paroxysmal block and 1:1 AV conduction returned within 3 to 5 days from the onset of infarction. Thus, the indication for a temporary pacemaker in this group of patients should not be any different from other patients with acute inferior wall infarction who develop second degree AV block of the Wenckebach type (Tans and Lie, 1976 indicated since the conduction abnormality is frequently transient. In a recent review of the pathophysiology of second degree and paroxysmal AV block the conventional classification of second degree AV block into Mobitz II and Wenckebach types was criticised (El-Sherif et al., 1975) . However, we suggested that the use of the conventional classification by clinicians should not be discouraged until a more complete formulation of the pathophysiology and clinical history of AV conduction disorders is available, when more evidence has been accumulated. In the meantime, both clinicians and electrophysiologists should be aware of some of the inherent limitations in using the terms Mobitz II and Wenckebach type blocks. 
